Lethality of visible light for Escherichia coli hemH1 mutants influence of defects in DNA repair.
The hemH gene encodes ferrochelatase, the final enzyme of the heme biosynthetic pathway. Defects of this enzyme lead to accumulation of protoporphyrin IX and an increase in reactive oxygen species, causing susceptibility to blue and white light in bacteria and protoporphyria in humans. Here we show that the photosensitivity of hemH1 strains is much increased when the bacteria are devoid of ability to repair abasic sites. The sensitivity is increased 10- or 50-fold, in mutants bearing single xth or triple xth-nth-nfo mutations, respectively, but is not changed in mutants bearing nth, fpg, mutY, and mutT that are positive or negative for uvrA. This may indicate that in hemH1 mutants abasic sites are accumulated to a greater degree than oxidised bases, and/or that protoporphyrin, in the presence of abasic sites, increases the photosensitivity of hemH1 cells. It was shown in this work that the level of abasic sites (and/or strand breaks) in DNA of hemH1 strains increases greatly. Abasic sites and oxidative bases are potential mutagenic lesions. Nevertheless, the sensitivity of hemH1 bacteria to the lethal effect of visible light is not accompanied by increase in mutations. One of the possible explanations is that the genotoxic effect due to damage of hemH, shortage of heme and/or accumulating of protoporphyrin IX makes mutagenesis impossible.